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ABSTRACT 
 
 
 
 
 A queue control system is developed to control the queue in businesses and in 
servicing counters. By using queue control system, the company or service provider will 
be able to control the queue of the customers and ensure the provision of a better service.  
Due to the increase of the demand from people for a better service, it is more likely that 
a queue control system is required to be allocated at all time for all companies. However, 
looking the queue control systems currently available in the market, most of them are 
big in size and unable to be moved here and there. These portable queue systems are 
mainly connected to big screen or static panel at the entrance for customers to obtain 
their numbers. This will cause problem in moving counters such as ticketing counters 
outdoor or servicing counters in a shopping mall. Hence, there is a demand for the 
portable queue control system which is able to be moved here and there. The purpose of 
this project is to develop a portable queue control system which is able to fulfill the 
request discussed above. Looking alike as the normal queue control system, portable 
queue control system is a small-sized system which can be used to control queue during 
outdoor events. Unlike static queue control system, portable queue control system is 
able to function in small range using 9V battery and is convenient to be carried here and 
there. In this simple system, one push button will be allocated at the display panel, 
allowing customer to input their arrivals, and a push button will be used to allow the 
counters to call for the next customer to be served. The display panel and the counters 
will be communicating with each other via XBEE wireless communication. For further 
enhancement, the system will be able to control the absence of more customers and 
sound notification which will call out the customer number and counter number is able 
to be installed. Besides that, duplication of the display can be made and the multi 
segments which are big in size can be used. 
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ABSTRAK 
 
 
 
 
Sistem kawalan giliran dicipta untuk mengawal giliran pelanggan dalam 
perniagaan dan di kaunter-kaunter perkhidmatan. Dengan menggunakan sistem kawalan 
giliran, syarikat atau pembekal perkhidmatan akan dapat menjaminkan perkhidmatan 
yang lebih baik dengan system yang lebih baik kepada pelanggan untuk beratur. Atas 
permintaan orang ramai agar perkhidmatan yang lebih baik disediakan yang kian 
meningkat, sudah tidak dapat dinafikan bahawa sistem kawalan giliran perlu disediakan 
oleh semua syarikat pada bila-bila masa. Walau bagaimanapun, kebanyakan sistem 
kawalan giliran yang kini boleh didapati di pasaran adalah besar dari segi saiz dan tidak 
dapat dibawa ke sana sini. Sistem-sistem beratur ini biasanya disambungkan ke skrin 
besar atau panel statik di pintu masuk bagi pelanggan untuk mendapatkan nombor 
giliran mereka. Ini adalah kurang sesuai bagi kaunter bergerak seperti kaunter tiket atau 
perkhidmatan gerakan di pusat membeli belah. Maka, terdapat permintaan untuk sistem 
kawalan beratur mudah alih yang dapat bergerak di sana sini. Tujuan projek ini adalah 
untuk membangunkan sistem kawalan giliran mudah alih yang dapat memenuhi 
permintaan yang dibincangkan di atas. Sistem kawalan beratur mudah alih adalah satu 
sistem yang bersaiz kecil dan boleh digunakan untuk mengawal pelanggan supaya 
beratur apabila perkhidmatan disediakan di luar premis perniagaan. Berbeza dengan 
sistem kawalan beratur statik, sistem kawalan beratur mudah alih dapat berfungsi dalam 
rangkaian dekat dengan menggunakan bateri 9V dan mudah alih. Dalam sistem yang 
mudah ini, satu butang tekan akan disediakan di panel paparan bagi pelanggan untuk 
mendapatkan nombor giliran mereka. Di kaunter, sisten komunikasi tanpa wayar akan 
digunakan untuk membenarkan kaunter untuk memanggil pelanggan yang seterusnya. 
Bagi perbaikan, sistem ini boleh mengawal kehadiran lebih banyak pelanggan dan bunyi 
notifikasi yang akan memanggil nombor pelanggan dan bilangan kaunter boleh dipasang. 
Selain itu, system paparan dalam size yang lebih besar boleh digunakan. 
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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
This chapter gives an overview of this project, giving readers a general idea of 
what is this project about. Chapter starts with overview of the project, containing 
problem statement, objective, scope of project as well as the project applications. 
 
 
 
 
1.1 Overview 
 
 
 Queue control system is widely used in the market to help the business or 
company providing service to manage the queue of their customers. This is a very 
common system especially in banks or post office as well as hospital. The 
implementation of Queue Control system can provide a few advantages to the company 
as follow [10]: 
 
 Speed up customer throughput and increase sales and profitability 
  Improve productivity and operational efficiencies 
 Minimize customer waiting times and reduce frustrations 
 Increase satisfaction levels and improve customer retention rates 
 Make waiting time informative and entertaining  
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Yet, the current queue control system available in the market is still having a few 
limitations in size and convenience to be used outdoor. Hence, the aim of the idea of 
designing a portable queue control system is to solve the problem of controlling queue 
when certain counters are moving from place to place such as ticketing counters or 
health consultancy.  
 
 
 
 
1.2  Problem Statement 
 
 
 Throughout the years, the queue systems developed in the market were already 
widely used. The features provided by the queue system are to press number when 
arriving at the department and the counter will press the number queuing accordingly to 
serve them. However, there are still some problems with the queue systems in the 
market now. 
 
 The queue systems available in the market are queue systems which are installed 
as fixed system and cannot be moved. By using this system, people queuing in the 
buildings or department can be arranged accordingly. Yet, problems still occur where 
the crowd is usually wasting time queuing at moving stations like ticket counters. 
Moreover, the moving counters are not able to control the crowd whether they are 
queuing properly. In long queue, chaos and disorder might happen. People might be 
blaming or jump the queue. 
 
In moving counters, the number of people coming is not expected, because the 
turn-out of the crowd is random. Hence, without a queue control system, the customers 
attended have to queue up and wait until their turn. This is a waste of time because they 
cannot do anything instead of waiting at the queue. By implementing queue control 
system, the customer can get their number and understand the number of people they 
have to wait for and go shopping or even go to get some food first. 
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Observing most of the electronic queue systems which are popular nowadays, 
they are big in size, high in cost and are not able to be moved here and there. This is the 
reason why most of the moving counters are not provided with any numbering system to 
manage the queue. Besides that, most of the systems will not show the current number 
on screen where users always click on the number first to check on numbers before 
making decision to wait or leave. 
 
 
 
 
1.3 Objective 
 
 
The main objective of this project is to develop a microcontroller based Portable 
Queue Management System which is small in size and is able to be moved among 
places. In order to achieve the main objective, the following sub-objectives were 
pursued: 
1. To develop a queuing algorithm for wirelessly connected queue management 
system. 
2. To design a microcontroller based electronic system connecting a main 
controller and remove call button for queue management system. 
 
 
 
 
1.4 Scope of Project 
 
 The project was divided into two main parts: hardware and software. The 
hardware emphasized on the architecture and the specifications as well as the circuit 
connection of the system while the software scope emphasized on the development of 
the coding which will be designed to meet the hardware specifications.  
 
 
Hardware Specifications 
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Table 1.1: Hardware Specifications 
Hardware Specifications 
Service Counter 
Two service counters were included which will be able to 
remotely call for the number to serve the customers 
Input Panel One panel was set-up for customer to get their number 
Range between controller 
and remote call button 
One hundred and twenty(120) meters as per ZigBee 2 
communication range 
Queue Number Display The current numbers are displayed on a LCD screen 
Call Number Display Number being served is displayed on 7-Segment panel 
 
Table 1.2: Software Specifications 
Communication 
Both remote were able to communicate with base using 
mesh connection 
System Reset 
System will reset after reset button was pressed. Reset 
button was connected in both remote and base circuit 
Count Number Range 001 – 999 
 
 
 The design of the system is focusing specifically on the algorithm of the queue 
number calculation and the design of the communication between the remote and the 
base panel. Other common features of queue system such as token printing, voice 
announcement or priority numbers are omitted in the development of this engineering 
prototype. 
 
 
 
 
1.5 Thesis Outline 
 
 
Chapter 1 Introduction discussed the overview of the Portable Queue Control 
System, the problem statement which explained the demand for the design of the project, 
objective to be achieved in the project as well as the specifications of the prototype 
which includes the hardware and the software specifications. 
 
5 
 
In Chapter 2 – Literature Review, related books, journals and articles are used as 
references as guide to aid finishing this project. Researches were done based on several 
aspects to study on the features and the design of the project. 
 
Chapter 3 Methodology, describe the process to accomplish this project in flow 
chart and explanation are available for each phase, also related software used are 
introduced here generally on what it capable to do. The hardware design is discussed as 
well. 
 
Chapter 4 is Result and Discussion, of which all works done are presented and 
clarified proving that the result met the target of achievements.  In addition, problem 
encountered will be discussed to explain some difficulties face and the solution to the 
problems. 
 
Chapter 5, Conclusion and Recommendation conclude the development of 
project. Recommendation is included to encourage improvements made to the Portable 
Queue Control System and the commercialization of the project is discussed. 
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CHAPTER 2 
 
 
 
 
LITERATURE REVIEW 
 
 
 
 
The queue management system and queue model were discussed to study about 
the basic operation of the queue management system and how the queue system works. 
The process of queuing and the queuing theory were discussed here. The studies done 
on existing queue management system discussed about a few current used methods in 
developing queue management system. The methods were among the references that 
contributed to the design of this project. Lastly, the connection between the panels 
and the counters were discussed as well. The studies were done to do a simple research 
on the best method to be implemented in the connection of the devices. 
 
 
 
 
2.1  Existing Queue Management System 
 
 
In daily life, Customer service orientated companies and institutions frequently 
face the problem of lengthy queues and unpredictable waiting causing tension and stress 
among both customers and employees which result in efficiency decline [3]. Queue 
Management has been a problem for many years in many domains including the 
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Financial, Health Care, Public and Retail Sectors. In this age of technology it is not only 
important to organize the existing queue, but to gather statistics about the queue in order 
to identify trends that could be anticipated [5]. Hence, there is a need in the society for 
the continuous development of a Queue Management System especially in moving 
counters. 
 
There are several types of Queue Management System products in the market 
which can be referred for this project. The different types of systems are due to the 
targeting size of queue and the efficiency as well the size of the targeted company. 
There are Stand Alone Queue System, Advance Queue System and Centralized Control 
Queue System. 
 
 
 
 
2.1.1 Stand Alone Queue System 
 
 
 Figure 2.1 shows a model of standalone queue system. The design of this system 
is targeted for a single counter with a single queue [11]. The system will call queue 
numbers accordingly or randomly as preset. This system is suitable for small business 
because it only manages to control one queue with one counter. Excessive customers 
can cause increase in waiting time while big business with various services is unable to 
be separated for each service. 
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Figure 2.1: Stand Alone Queue System [11] 
 
There is only one counter operating in Stand Alone Queue System. All of the 
customer will be managed at the same counter (Please refer figure 2.2) for the single 
service operation. The model used is First In First Out queue model (FIFO) [11]. Using 
the first come first serve concept, the entire customer will be treated equally. This is 
very suitable for single department or single service operation. 
 
 
Figure 2.2: Operation of Stand Alone Queue System [11] 
 
 
 
 
9 
 
 
2.1.2  Advance Queue System 
 
 
The system shown in Figure 2.3 refers to an advance queue system. This system 
is more likely to be used in banks or companies providing several services at once for a 
few different queues in different counters. In various counters, different services can be 
sorted accordingly while several counters can be operating at the same moment. 
 
 
Figure 2.3: Advance Queue System [11] 
  
Figure 2.4 illustrates the system model of the operation in the advance queue 
system where different customers will go to different counters for different services. In 
the advance queue system, big number of customers can be supported and various 
services are applicable. Different customer coming for different purposes can be 
recognized and called to the proper counter accordingly. 
 
 
10 
 
 
Figure 2.4: Operation of Advance Queue System [11] 
 
 
 
 
2.1.3  Centralized Control Queue System 
 
 
 Centralized control queue system (Figure 2.5) is a high end server-based queue 
system. It can support more than 20 departments where each department having 
different services and several counters up to 32 services and 60 counters [11]. The 
system is compatible in network where each department located at different buildings 
can be connected through LAN or INTERNET. Centralized control queue system is 
more to an internet based connection rather than normal wireless connection in stand 
alone queue system or advanced queue system. 
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Figure 2.5: Centralized Control Queue Systems [11] 
 
 
 
 
2.2  Queue Model 
 
 
Queue refers to a first in first out (FIFO)-organized sequence of items, such as 
data, messages, jobs, or the like, waiting for action [2]. A queue management system is 
used to control queues. Queues of people form in various situations and locations in a 
queue area. The process of queue formation and propagation is defined as queuing 
theory [1]. 
 
In queuing theory, there are many types of queue model like first in first out 
(FIFO), last in first out (LIFO), processor sharing and priority [6]. First in first out 
(FIFO) principle states that customer are served one at a time and that the customer that 
has been waiting the longest is served first.  Last in first out (LIFO) principle also serves 
customers one at a time; however the customer with the shortest waiting time will be 
served first. In processor sharing, customers are served equally. Network capacity is 
shared between customers and they all effectively experience the same delay. While in 
priority principal, customers with higher priorities are served prior to the others [6].  
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Hence, a queuing model has to be established accordingly to suit the queue 
management system. There are three categories for these types of models based on the 
number of counters: single server queues, multiple server queues and infinite server 
queues. Single server queues are most commonly encountered in real life. That is why 
this system is commonly used in many situations ranging from business, industry, 
transport, and telecommunications and computing. These are models where there is one 
server per queue and an item in the queue may have multiple queues to enter. 
Meanwhile, multiple server queues consist of two or more servers that are identical in 
serving a single queue of customers. Infinite server is a convenient theoretical model for 
situations that involve storage or delay, such as parking lots, warehouses and even 
atomic transitions. In these models there is no queue, as such, instead each arriving 
customer receives service and this model is rarely encountered in daily life [7]. 
 
 
 
 
2.3  Queue Control System Architecture 
 
 
Figure 2.6 illustrate the architecture for a simple queue management system. It 
includes a few basic parts: A microcontroller as the main processing controller, a display 
panel output as the display for the number, a push button as input signal and a token 
panel to print the paper for the users. 
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Figure 2.6: Architecture of Simple QMS [3] 
  
In this system, the output display was designed to call out the number to be 
served by displaying the called number on a 7 segment display panel. The counter that 
the customer should attend to was displayed too. For the same system, the input was 
designed via push button, where both of the people in charge at the counter and the 
customer arrived at the panel to press number and call for number via pressing the push 
button. 
 
The input and the output were communicating with each other via 
microcontroller. The microcontroller was programmed to interface between the input 
and the output port to send the signals while the token panel was designed to print the 
current number and the number that they obtained.  
 
Yet, the meant of the connection between the input microcontroller and the 
counter to send data calling for numbers is yet to be defined. Hence, a few approach of 
connection is to be discussed. 
